1 Two possible sources of error in measuring grade factors and prices with the current 2 peanut (Arachis hypogaea L.) grading procedure are rounding of grade factors and taking 3 overweight samples. Rounding did not affect average grade factors or prices. Instead, 4 rounding introduced noise, increased the probability of regrading, and provided an 5 incentive for taking overweight samples. Taking overweight samples resulted in higher 6 producer prices. A one-percent increase in the sample weight resulted in a one-percent 7 increase in the producer price. A policy implication is that USDA should round to tenths 8 rather than whole percentages.
There is a potential to increase the accuracy of the current U.S. peanut (Arachis 1 Hypogaea L.) grading system, by reducing rounding and removing the incentives to take 2 overweight samples. With the current grading procedure, the measurement of grade 3 factors begins with a cleaned sample weight of 500 g for truckloads of 10 tons or less 1 . 4 For single loads of over 10 tons, a 1,000-g sample is used (USDA, 1996) . The set of 5 grade factors measured are the percentages of sound mature kernels (SMK), sound splits 6 (SS), other kernels (OK), total damage (TD) and hulls. To check the accuracy of the 7 grade factors measured, graders add up the percentages of total kernels and hulls. The 8 grading system stipulates that peanuts must be regraded if the final sum of total kernels 9 and hulls is less than 99% or greater than 101%. 10 Assuming a cleaned sample in the range of 500 to 505-g. and no weight loss in 11 the process, grading without rounding (but dividing by 500-g. regardless of the initial 12 sample weight), leads to a final percentage sum in the range of 100 (500/500) to 101 13 (505/500). This range is still acceptable and thus, regrading would not be necessary. 14 However, rounding introduces errors in the range of 2% leading to a final percentage sum 15 between 98 and 103 percent, even with no weight loss. 16 In reality, though, regardless of the grader's ability, some weight is lost during the 17 grade analysis. There is usually a discrepancy between the weight before and after 18 grading. The weight discrepancy found after grading comes from the sample weight lost 19 as dust and kernels during the analysis, and infrequent human errors. The weight lost is 20 mostly dust or dirt created when the sample is shelled. Also, small pods or kernels can 21 fall through the sheller grate or get stuck in the grading screen. Under time pressure, 1 graders may forget to clean the pan containing kernels from a previous analysis or might 2 accidentally drop some kernels when grading. These kernels may show up in the next 3 sample graded. Hence, graders sometimes have total kernels and hulls greater than the 4 initial sample weight. Human or mental errors include errors in recording weights, 5 calculating the percentages, and transcribing the results (Powell et al., 1994) . Usually 6 graders do not lose pods and kernels or make errors, but when they do, the errors may be 7 large. 8 Accurate pricing of peanuts depends on accurate grading. We have observed some 9 graders taking samples slightly greater than the prescribed 500-g. to 500.5-g. range, 10 presumably to reduce chances of regrading. This is a possible source of error in peanut 11 grading. Due to time constraints and pressure during peak hours of the grading season, 12 graders may use an overweight sample to ensure the allowable tolerance is met if some of 13 the sample is lost during grading. For example, if a 500-g sample is required, graders are 14 allowed to use a sample weight between 500.0 and 500.5-g., but they may begin with a 15 501-g sample. Sample weights greater than 500-g. result in more peanuts in the sample. 16 Previous research consistently shows that increasing sample sizes is one component of 17 total measurement error that can affect grade factors (Dowell, l992). Using initial samples 18 in excess of 500-g. while still dividing by 500-g. results in overestimated grade factors 19 and subsequent excessive peanut price. There is a need to document the effects of the 20 problem of overweight samples so that, for example, formal training programs for peanut 21 graders can show the need for starting with a sample size as close to 500 g as possible. 22 The problems of rounding and overweight samples are worthy of study because policies 1 to alleviate them may be adopted at a low cost. aides. They were asked to complete the measurements quickly to simulate conditions 19 during the peak of the grading season. The experiment generated data on the initial 20 sample weights in grams, grade factors measured in grams and percentages, weight 21 discrepancy in grams 2 , and associated producer prices in dollars. 22 To test the hypothesis that rounding had no effect on producer prices, a paired-1 differences test was used. Five pairs of pricing methods were compared to estimate the 2 variability of producer prices introduced by rounding of grade factors. The first pricing 3 method was the current U.S. peanut pricing method; that is, the producer price came from 4 grade percentages calculated with rounding and assuming a 500-g sample regardless of 5 actual initial sample weight (rounding/500-g sample). The second method determined 6 producer price using unrounded grade percentages and assuming a 500-g sample weight. 7 (no rounding/500-g sample). The next two pricing methods were with and without 8 rounding, but producer prices were calculated using percentages determined using actual 9 sample weight. Finally, to compare the actual method to the ideal method, the 10 'Rounding/500-g sample' vs. the 'No rounding/actual sample' methods were compared.
11
The variability of producer prices was given by the standard deviation of the paired 12 differences. 13 To determine the effects of overweight samples and weight discrepancy on grade 14 factors measured, random effects models were used (fixed effects models yield very 15 similar answers). Linear equations were estimated by regressing grade factor against 16 sample weight and weight discrepancy. For example, the equation for SMK in grams 17 with random effects models was
where ij SMK is the weight of sound mature kernels in grams measured from the i th 20 truckload and j th subsample size, ij SAMPLE is the initial sample weight in grams, (2) 6 where i τ is the random effect corresponding to the i th truckload, and ij ε is the error term. 7 Parameters in equations 1 and 2 were estimated with PROC MIXED in SAS. 8 The probability of regrading is the probability of having total kernels and hulls 9 outside the 99-101% interval. The probability distribution of weight discrepancy was 10 modeled using a. The normal-jump distribution combines a normally distributed error, 11 that is always present, with another normally distributed error, whose probability of 12 occurrence also depends on Poisson probabilities (Pebe Diaz, 1999 The use of overweight samples had a significantly positive relationship with the 4 producer price (Table 3 ). The null hypothesis that the percentage change in price with a 5 one percentage change in sample weight (i.e. elasticity) was one (H 0 : α 1 = 1 in Eqn 2) 6 was not rejected. Therefore, a one-percent increase in the sample weight results in a one-7 percent increase in the producer price. Rounding increased the variability of producer prices. However, rounding did not 8 affect average grade factors or producer prices. Instead, rounding directly introduced 9 noise, increased the probability of regrading, and provided an incentive to take 10 overweight samples. Taking overweight samples did result in higher producer prices. The 11 easiest policy change to implement to correct the problem would be to round percentages 12 to tenths rather than whole numbers. An alternative policy change would be to calculate 13 percentages based on the exact initial cleaned sample weight rather than dividing by 14 500g. 
